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e Treatment Systems
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Why Upgrade?

|ncrease capacity
Meet more stringent limits

Extend useful life
Bring into compliance



Goalsfor Upgrading:
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Goalsfor Upgrading:

Compliance, Capacity, Perfor mance
all lead to:
|nfrastructure Asset M anagement

e GASB Statement 34
e |SO 14001 Standard



GASB 34

e |Infrastructure must be
counted as an Asset

 Depreciate assets or
maintain performance level

 Performancelevel >
compliance level



WASTEWATER INFRASTRUCTURE
ASSETS

57.5% areover 20 yearsold

16.5% areover 50 yearsold

Run-to-Failure
Management Model

Sewer system assets that are not

regularly maintained usually

deteriorate faster than expected
and lead to higher replacement
and emergency response costs.
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Asset Management
Model

Components are regularly Excellan
maintained over long planning |
cycles, and finally replaced when
delerioration outweighs the benefil of
turther maintenance. Costs are well-
distributed over the life of the asset,
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WASTEWATER INFRASTRUCTURE
ASSET MANAGEMENT




| SO 14001

e |nternational Standards

 Environmental M anagement
Systems

e Assessments, Auditsand
Performance Evaluations



| nfrastructure Asset M anagement

Wastewater Collection and Treatment Systems

e Condition Assessment
e Performance Evaluation
* Rehabilitation (Upgrade)

 Proper Management, Operation
and M aintenance (MOM)



Treatment Systems

Condition and Perfor mance Assessment

Comprehensive Performance Evaluations
Composite Correction Program Approach
EPA/625/6-84/008

Retrofitting POTWSs

EPA/625/6-89/020



Handbook
Improving POTW

Performance Using the
Composite Correction
Program Approach

Composite Correction
Program (CCP) Approach



Center for Environmental EPA/825/6-89/020
Research Information July 1989
- Cincinnati, OH 45268

- Handbook

Retrofitting POTWs

Comprehensive Perfor mance
Evaluation (CPE)



Analysis of Performance

Limiting Factors (PLFs) at
Small Sewage Treatment
Plants

e Design, Construction, Management,
Operations, and M aintenance

e Overloading, I/l, Pretreatment, Spare
Parts, Laboratory, Budget, Staffing



Retrofitting POTWs

e Conducting Comprehensive
Perfor mance Evaluations

e Conducting a Composite Correction
Program

o Facility Modifications

e Data Collection Sheets & Procedures



Classification ok
Of PL FS Retrofitting POTWs

Classification System for Prioritizing Performance-Limiting Factors*

Rating Adverse Effect of Factor on Plant Performance
Major effect on a long-term repetitive basis

Minimum effect on a routine basis or major
effect on a periodic basis

Minor effect

No Rating - factor has no adverse effect on
plant performance (i.e., satisfactory
assessment of this potentially performance-
limiting item)




Procedures and
Data COl | eCt| on Retrofitting POTWs

« CPE Ranking of PLFs
e Data Collection Sheets

o Administration  Maintenance
e Design e Performance
e Operations * Interviews

 Ranking Proceduresand Calculations

o Sample Programsand Forms



Data Collection
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Procedures and ook
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PLF Code

Analysis of Performance
Limiting Factors (PLFs) at

Small Sewage Treatment
Plants

moOQmo>®
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Poor Understanding and application of process control by operator

Staffing (too few staff, low pay, turnover, eic.)

Support from municipality (administrative and technical)

Operating budget and user charge system

Operabllity and maintainability considerations (process flexibility, automation,
standby units, etc.)

infiltration/Inflow

Construction problems

Process design errors (clarifiers, aerators, disinfection, etc.)

Over design

Under design

Solids handling and sludge disposal

Pretreatment, industrial discharges, and toxics

Operation and maintenance manual

Preventive maintenance program

Spare parts inventory

Chemical inventory

Laboratory capability for process/NPDES testing

NPDES reporiing

Equipment/Unit process broken down/inoperable

Hydraulic overload

Poor aeration system




Analysis of Performance
Limiting Factors (PLFs) at
Small Sewage Treatment
Plants

Table 1.2
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PLF Code

Analysis of Performance
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Small Sewage Treatment
Plants
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Analysis of Performance
Limiting Factors (PLFs) at
Small Sewage Treatment
Plants

Table 2.1 Categorization of Design Problems by Unit Process

Type of Primary or Secondary Number of
Inlet Works Secondary
Primary Clarifier Primary

-

Aeration Basins Secondary
RBC or Trickling Filter Secondary
Lagoon Secondary

—h
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Secondary Clarifier Secondary

Disinfection Primary
Sacondary

Sludge Transport Secondary
Sludge Dewalering Secondary

ltem

A.
B.
C.
D.
E.
F.
G.
H.
I

J.

Sludge Digeslors Primary
Secondary

* Number of times a design problem was cited for a particular unit processin the OMEs reviewed during the study




Treatment Systems

Common Upgrades

Hydraulic Capacity: Equilization basins, additional
clarifiers, I/l reduction

e Excessive Loading: Pretreatment, increased aeration,
additional clarifiers

 Nitrification: Replace fixed media, additional aeration
basins, slow ratefilters

* Phosphorus. Chemical addition, biological process
control, filters



Collection and Transmission

Systems Condition Assessment

Sewer System Evaluation Survey

Sewer System I nfrastructure Analysis
and Rehabilitation

EPA/625/6-91/030



United Statas Office of EPA/625/6-91/030
Environmental Protection Research and Development October 1991
Agency Cincinnati, OH 45268

Handbook

Sewer System
Infrastructure Analysis and
Rehabilitation

Saewer System
Evaluation Survey
(SSES)



Common Sewer
Problems

Handbook

Sewer System
Infrastructure Analysis and
Rehabilitation

Faulty Manhola
Fram&/Chimnay Seal

Detariorated Manhola

Foundration Drain
{ o 1o

Building Lateria . Storm Draln

Fauity Latiral Conrmbdion
0 Sanitary Sewer

Exfiltralon from
o Deteriorated or
Misaligned Jaint

Cracked or
Broken Pipa



Cost-Effective
Solutions

i:l:r;:lﬁbnnk

Sewer System
Infrastructure Analysis and
Rehabilitation

The Cost to Remove
|/l 1s Compared to the
Cost to Transport and
Treat All of the
Remaining Flow



Collection and Transmission

Systems Condition Assessment

o Hydraulics
 Flow Monitoring
* Peak Flow/Capacity Assessment

VWA EWSS
e Physical Condition

e Pipes/Manholes/Stream Crossings
o Pump Stations/Force Mains

* Priority Rating System



Resour ces- Ordering Manuals

Handbook h::lﬂbonk
Improving POTW
Performance Using the Sewer System

Composite Correction

Program Approach Infrastructure Analysis and

Rehabilitation

Retrofitting POTWs

www.epa.gov/ttbnrmrl/



Resour ces - (Fact Sheets On-line)

Office of Water EPA ER-F 29064
Washington, D.C Sephember 1935

Technology Fact Sheet

Ultraviolet Disinfection Wastewater
Technology Fact Sheet

Chemical Precipitation
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Eﬁlleclinn Systems
O&M Fact Sheet

Sewer Cleaning and Inspection

SEPA Wastewater
Technology Fact Sheet
Trickling Filter Nitrification

www.epa.gov/owm/mtbfact.htm



EPA Region 4, Water Management Division

Water Programs Enforcement Branch

Management, Operation and
Maintenance (MOM) Program

WWW.epa.gov/r egiond/water /wpeb/mompr o] ect/index.html

John Harkins (EPA Region 4):
(404) 562-9758



